The Food Stamp Program (FSP) began in 1939 in several ways. First, our analysis is more deon a limited basis. In 1961, President Kennedy tailed in that it covers the expenditure pattern of created an experimental Food Stamp Program 15 food commodities. Indeed, in order to investithat became nationwide after enactment of the gate how the FSP affects food consumption beFood Stamp Act of 1964. The two main purposes havior, it is useful to analyze this impact on seof the FSP are to improve the nutritional status of lected food items. Second, particular attention is low income families and to support farm income given to interaction variables in the specification by increasing food demand. The cost of the FSP of our model, providing some new evidence on rose from $1.8 billion in 1972, to $6.9 billion in the consumption behavior of low income house-1979. This dramatic increase has motivated a holds. For example, it is found that the influence considerable research effort to evaluate the proof the FSP on household food purchases appears gram. This research can be classified into three to vary with the location, race, and education of broad categories (that are not necessarily mututhe households participating in the program. ally exclusive). The first category concerns the impact of the FSP on the nutritional status of participants. Lane, and Scearce and Jensen have THE MODEL found some evidence that the program has a positive impact on the diet of participant households.
Consumption theory can provide some basis The second category assesses how participation for the specification of a model of consumption in the FSP affects family expenditures. In this behavior. The theoretical implications of particicontext, West and Price, Neenan and Davis, and pation in the FSP in terms of total food expendiWest have investigated the impact of the protures have been presented by Mittelhammer and gram on household total food expenditures. The West, and Sullivan. Although the increase in third category of research concerns the impact of total food demand under the FSP depends on the FSP on the nation's economy. Nelson and household preferences, they argue that the FSP Perrin have estimated that the nation's economy tends to stimulate the demand for food beyond gained $2.3 billion in business receipts in 1976 that arising strictly from an income transfer, parbecause of an increase in final demand of $5.3 ticularly among families with very low income. billion in bonus food stamps. ' In other words, consumption theory suggests This paper focuses on the second category of that the marginal impact of the food stamp transresearch. It examines the influence of participafer on total food expenditures is likely to appear tion in the FSP on the food consumption of low greater than the marginal impact of income on income households in the Southern region of the food expenditures. The reason is that the FSP United States. It also investigates the impact of acts as an in-kind income supplement, the inselected sociodemographic factors (housing, come transfer being based on income level and tenure, age, family size, race, etc.) on food exfamily size. The empirical evidence tends to suppenditures for low income households. The port these theoretical arguments: Hymans and choice of the Southern region is partly motivated Shapiro, West and Price, and Neenan and Davis by the relatively high poverty count in the South estimated that the marginal impact of the food (Kletke) , and by the empirical evidence that sugstamp bonus on total food expenditures is posigests that food consumption behavior in the tive and substantially larger than the marginal South differs from consumption behavior in the impact of income on total food for low income rest of the country (Buse and Salathe).
households. Our approach departs from previous research A question that has been asked about the im- N5 = number of family members more Also, family size and composition clearly inthan 65 years old, fluence food expenditure patterns, because the HT = dummy variable for housing tenure nutritional needs of a household vary according (= 1 for homeowner, 0 for house to the number of family members, as well as the renter) accounting for the influence age structure of the family. In order to take into of family assets, consideration the influence of family composi-RACE = dummy variable for race (= 1 for tion on consumption behavior, the use of equivablack, 0 for other than black), lent scales has appealed to economists for many MAR = dummy variable for marital status years (Prais and Houthakker; Price; Huang and (= 0 if the household head is marRaunikar). However, the estimation of the ried, 1 otherwise) equivalent scales presents empirical difficulties EDU = dummy variable for education (= 1 if (Muellbauer) . For this reason, a simpler apthe household head has a college proach is adopted in this paper. Indeed, as areducation, 0 otherwise), gued by Forsyth, there is no need to postulate the OCC = dummy variable for occupation (= 1 equivalent scales if the research is interested if household head is self-employed, only in measuring the total effects of an addisalaried professional or technical tional household member on family expendiworker, manager or administrator; 0 tures. In this study, the household composition otherwise), (Carlson) . For the purpose the household is located in a SMSA, of this study, low income respondents in the 1 otherwise), 4 Southern region were selected for the analysis. 8 e = error term.
Although the South is not a homogeneous region, it provides a reasonable basis for the investigaIn this study, a linear relationship was initially tion of food expenditures patterns. Data obtained from the diary survey were hypothesized. 5 However, previous research sugDfrt obtained from the diary survey were gests that a number of nonlinearities may exist in rtr rocessed before conducting the analysis. the expenditure relationship (2). Indeed, Buse First, households identified by Buse as having and Salathe have found evidence that family size, data problems were eliminated from the data set. income, race, and education affect the marginal Second, since the survey was conducted during propensity to spend on food. Thus, considering two consecutive weeks, the data on expenditures the impact of both income and bonus stamps on were averaged over the two weeks for the housefood expenditures, the variables FS.INC (where holds that were surveyed during both weeks. FS = N1 + N2 + N3 + N4 + N5 = family size), Third, a criterion had to be defined in order to INC 2 , INC.RACE, INC.EDU, FS.BON, identify low income households. Since one of the INC.BON, BON.RACE, and BON.EDU are inobjectives is to investigate the effects of the FSP, troduced in the model to account for such inlow income households are defined here as teractions. Further evidence of the interactions households eligible for food stamp . A family is existing between bonus and income, and beassumed eligible for the FSP if, for a given family tween bonus and family size can be found in size, its gross income is less than the maximum Neenan and Davis. Also, following Buse and gross income listed in Table 1 . This maximum Salathe's findings, an interaction variable begross income is calculated by adding the total tween family size and race (FS.RACE) is introdeduction to the maximum net income allowance duced in the model. that gave eligibility for food stamps in 1974. 9 Price's results suggest that a change in food Using this criterion, 659 families were selected expenditures following a change in household from the diary survey. They represent the low size beint o e sie o income may not be independent of that constitutes the household because of economies of size. In order basis for the analysis. Table 2 presents some to account for such economies, the square of the summary statistics of this sample. It shows a parfamily size (FS 2 ) is included as an additional exticipation rate in the FSP of about 18 percent. On planatory variable in the model. 6 Also, Chavas the average, a participant household has a larger has found evidence that interactions exist befamily size, a lower income, and spends more on tween income and location, and between location food than a non-participant household. and family composition. For this reason, the variables INC.LOC, BON.LOC and Ni.LOC ESTIMATION AND RESULTS (i = 1 to 5) are added in the model specification. Although the model is probably misspecified be-
The error term in the econometric model (2) is cause of the omission of interaction effects or assumed to be distributed with mean zero and sociodemographic variables that are likely to incovariance matrix fluence tastes and preferences, 7 it may provide a 0 fo t t' reasonable approximation to the Engel function E[eit e,]r t for low income households. '° The linear model can be written as Yi = X/ P + ei; i = 1,...,15, where X is the matrix of explanatory variables and /3, is a column vector of parameters. Since the explanatory variables are the same in each equation, the 15 equation model can be alternatively expressed as (Theil, 
Lij for t = t

RACE(+), FS.RACE(-), BON.LOC(+) Beverages
Prepared
.17
INC(+), N3(+), RACE(+), OCC(-), INC.RACE(-) Food
Alcoholic
.06
N1(-), N2(-), N5(-), FS2(+), FS.RACE(+), FS.INC(-) Beverages
a Significant at the 10-percent significance level.
Among the other interaction variables, the Evaluated at mean-values, the MPS-income, "bonus-race" and "bonus-location" variables, MPS-bonus, and corresponding income elaswhen significant, have positive estimated coeffiticities are presented in Table 4 for households cients (Table 3) . It implies that being black or with a non-black household head, without colliving in non-metropolitan areas tends to increase lege education, and located in a metropolitan the MPS-bonus and thus to improve the effecarea. 3 The marginal propensity to spend on total tiveness of the program by increasing food exfood is also computed in Table 4 as the sum of the penditures on selected food items. Similarly, the MPS for each food commodity. The estimates "bonus-education," "income-education," and show that, except for "fat and oil" and "alco-"income-location" variables, when significant, holic beverages",14 all food commodities are have negative estimated coefficients. 1 2 It follows normal goods (income elasticity between 0 and that college education tends to decrease both 1). The income elasticity of total food is .383.
MPS-income and MPS-bonus, while a location in
Given that one may expect the income elasticity a non-metropolitan area tends to decrease MPSof food commodities to be somewhat higher for income (compared to a metropolitan area). Thus, low income households, compared to high incollege education of the household head may be come households (Hymans and Shapiro), these expected to lower the effectiveness of the FSP. results compare favorably with previous reAlso, the coefficients of the INC 2 variable for search (George and King; Buse and Salathe). The beef and veal, and pork are significant and posiresults relative to MPS-income and MPS-bonus tive, implying that MPS-income is an increasing obtained in terms of total food expenditures are function of income for these commodities. Exsummarized in Table 5 . They suggest that MPScept for poultry, which exhibited a negative and bonus tends to be much larger than MPS-income. significant coefficient for INC 2 , there is no strong For example, MPS-bonus and MPS-income for evidence that MPS-income may decrease with total food expenditures are .370 and .126, respecincome. This suggests that, as income rises, the tively, for a family with a non-black household decline in MPS-income reported in previous head without college education, and located in studies (Buse and Salathe; West and Price) may metropolitan areas. The results appear to. be occur for income levels beyond those of our low mutually reinforcing because they compare faincome sample for most food items.
vorably with those obtained from previous stud-12 Although the number of households with college-educated head is rather small in the sample (70 households among which only 6 households participate in FSP), college education has a significant influence on the consumption of a number of food items. 13 We selected the group of households with non-black family head without college education, and located in a metropolitan area, to illustrate the marginal impact of income and bonus on the expenditures of the 15 food items (Table 4) , because it constitutes the largest group in our sample (195 families out of 659) and thus may provide more meaningful comparisons with previous research (e.g., George and King).
'4 "Fats and oil" is found to be an inferior good, although its negative income elasticity is not significantly different from zero. The income elasticity of "alcoholic beverages" is estimated to be greater than one. items as long as it concerns families with a household head who does not have college education. This suggests that the FSP stimulates the ies (Hymans and Shapiro; Neenan and Davis; purchase of most food commodities. While this is West and Price; West). For instance, in agreeinsufficient to assess the nutritional effectiveness ment with Hymans and Shapiro's results, ceteris of the FSP, it does provide some information paribus, a dollar increase in bonus stamps inconcerning the composition of the food market creases total food expenditures less in a SMSA basket purchased by participating households. (LOC = 0) than outside a SMSA (LOC = 1).
The estimates of Table 3 suggest that family These results also provide some new evidence composition has a strong influence on food puron the effects of the FSP on food purchases.
chases. Statistical tests (at the 10-percent level of First, Table 5 shows that the FSP is most effecsignificance) indicate that family composition has tive in increasing total food expenditures for a significant effect on the expenditures of most black families without college education, and livfood items through the variables FS, Ni, or their ing in non-metropolitan areas; it is least effective interaction with other variables. For example, for non-black families with college education, commodities such as cereals and bakery prodand living in metropolitan areas. This is not suructs, pork, eggs, sugar and sweets, and nonprising because low income households outside alcoholic beverages are typical of children's diet. of SMSA and headed by a black without college Indeed, adding one person less than 15 years of education may be expected to have very few alage to a household increases significantly the ternatives to deal with poverty and thus appear family expenditures for these commodities. Simi-larly, people older than 65 years of age appear to change in family composition. For example, for a consider products such as cereals and bakery non-black family located in a metropolitan area, products, pork, vegetables, and fat and oil as part adding one person between 45 and 65 years of of their diet, because they have a positive and age increases pork expenditures by $1.81 per significant impact on the household expenditures week. The results in Table 6 exhibit some of the for these food items. Also, the influence of family same characteristics uncovered by Price, Buse composition is different between the two locaand Salathe, and Huang and Raunikar. For tions for commodities such as beef and veal, example, from Table 6 , it appears that children poultry products, eggs, fruits, vegetables, and are relatively high consumers of milk, and ceresugar and sweets. For example, persons above als and bakery products (Price; Buse and 25 years of age have a significantly (at the 10-Salathe). Table 6 presents also the influence of percent level) stronger influence on sugar and adding a particular person to a household on total sweets purchases in non-metropolitan areas than food expenditures (6Yi/8Nj). It shows that, in in metropolitan areas. This probably results from agreement with results from previous research, a a relative preference for low calorie food by child has less impact on total food expenditures people living in a SMSA, compared to people than an adult. living outside of a SMSA.
However, our results suggest some new eviThe marginal impact of a given household dence on the influence of family composition on member on the expenditures for a particular food food purchase. First, for a number of food items, commodity (8Y i /8Nj) can be computed from the this influence was found to vary significantly deestimated regressions. Evaluated at mean values, pending on the location of the household. For these marginal impacts are presented in Table 6 example, partly because an elderly person (more for non-black families. They represent the than 65 years old) has less influence on purchases change in food expenditures associated with a of beef and veal, other meat, fruits and vegeta- bles in non-metropolitan areas than in metropolinumber of food items mainly through its interactan areas, his impact on total food expenditures tion with other variables such as bonus, income, is lower in nonmetropolitan areas ($5.92/week) or family size. The variable "marital status" than in metropolitan areas ($7.48/week). Second, shows that a family with an unmarried household at least in metropolitan areas, our results do not head purchases significantly more pork, but less show any evidence that elderly people increase dairy products, and fat and oil than a family with household food expenditures less than their a married head. Finally, the variables OCC, younger counterparts. The fact that this does not IND1, or IND3, representing the role of the corroborate results obtained by Buse and Salathe household head in the productive economy, apsuggests that this characteristic may be specific pear to have significant influences on the expento low income households. Third, Table 6 shows ditures for cereals and bakery products, other the influence of the age structure of a family on meats, eggs, dairy products, fruits, and prepared the purchase of different items. It suggests that food. adding one person of any age to a household tends to reduce the purchase of alcoholic beverages, particularly for non-black families living CONCLUSION in metropolitan areas. It also shows that expenditures on pork increase sharply as family size increases, especially if adults of more than 25 years This study investigated the impact of the FSP of age are included in the family. Finally, our and selected socio-economic variables on low results indicate that race of the household head income families in the Southern region of the has a significant influence on the marginal impact United States. The consumption behavior of 15 of a change in family size on expenditures for food items was analyzed by estimating an econpork, eggs, and non-alcoholic beverages; for ometric model using the 1973-74 BLS household black families, the marginal impact is larger for expenditure survey. The results of the analysis, pork, but smaller for eggs and non-alcoholic bevalthough not conclusive, suggest that variables erages (compared to non-black families) (see such as race of the family head and location of Table 3 ).
the household may have a profound effect on the The coefficients of the variable FS 2 are posieffectiveness of the FSP in terms of increasing tive and significant for beef and veal and alfood purchases. For example, it was found that coholic beverages, implying that expenditures on the FSP is most effective on black families living these food items increase at an increasing rate outside a SMSA with a household head who does with family size (Table 3) . However, the estinot have a college education. It was also found mated coefficients of FS 2 , when negative, are not that, except when the household head had colsignificantly different from zero. Thus, our relege education, the bonus value tends to increase suits do not provide significant evidence that family expenditures for most food items, and pareconomies of size exist. i The fact that this findticularly so for cereals and bakery products, beef ing does not corroborate previous research and veal, pork, and dairy products. These ele-(Price; West and Price; Buse and Salathe) sugments indicate that the FSP may be a fairly effecgests that it may be specific to low income tive welfare program against poverty. However, households. This is not a surprising result if the they also raise questions concerning the eligiexplanation for economies of size lies in large bility of a college-educated household head for quantity purchasing and less food waste by larger participating in the program, because college families, since many low income families may education tends to lower significantly the effecnot have the cash flow nor the storage tiveness ofthe FSP. capabilities to buy food in large quantity and may
The results of the analysis also provide some be more waste conscious than high income evidence on the effects of family composition on households.
food expenditure patterns for low income houseThe remaining variables in the model yield the holds. While some results were consistent with following results (Table 3) . For the commodities findings obtained in previous research, others selected from the diary survey, the influence of were not. For instance, we did not find evidence housing tenure on the pattern of food purchase is of economies of family size for food expendinot statistically significant. This suggests that tures. This suggests that consumption behavior wealth may not significantly influence the food of low income households may differ from the consumption behavior of low income houseconsumption behavior of high income households. Also, except for sugar and sweets, and holds. More research is needed to investigate prepared food, the estimated coefficients of the further the influence of a number of sociovariable "RACE" are not significant. Thus, race demographic variables on food purchase beappears to influence consumption patterns of a havior of low income families. 
